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ABSTRACT 


OBJECTIVE: To determine the safety of Losartan in hypertensive patients with Thiazide induced 
hyperuricemia. 

DESIGN: Randomized, open label, prospective, comparative study. 

SETTING: Basic Medical Sciences Institute Jinnah Postgraduate Medical Centre Karachi from 
February 2006 to July 2006. 

METHODS: Total 60 hypertensive hyperuricemic patients were enrolled in this study, selected 
from medical OPD of Jinnah Postgraduate Medical Centre, Karachi. Patients were divided in 
three groups. Group DR-1 patients were treated with Thiazide 50 mg/day, Group DR-2 with 
Losartan + Thiazide 50 mg/day, and Group DR-3 with Losartan 50 mg/day. The effect on serum 
uric acid level was measured fortnightly. 

RESULTS: Treatment with Thiazide + Losartan group DR-2 and Losartan group DR-3 signifi- 
cantly showed decrease in serum uric acid level. Whereas, Thiazide group DR-1 increased se- 
rum uric acid level. In contrast to Thiazide and Losartan + Thiazide, Losartan alone led to a 
greater reduction in serum uric acid level. The average percentage reduction in serum uric acid 
level in Thiazide + Losartan group was -12.75% and the average percentage reduction of serum 
uric acid level was -24.60% in Losartan group. 

CONCLUSION: These finding suggest that, Losartan in hypertensive hyperuricemic patients is 
more effective drug in lowering serum uric acid level. It may be worth pointing out that the se- 
rum uric acid level lowering effect of Losartan might be particularly useful in hyperuricemic pa- 


tients those on Thiazide diuretic (for hypertension and heart failure). 
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INTRODUCTION 


Elevated serum uric acid is closely associated with 
several painful conditions, such as gout, kidney 
stones, vascular disease, renal disease, and cardio- 
vascular events’. Several epidemiological studies 
have identified an association between increased se- 
rum uric acid and cardiovascular risk in the general 
population and among patients with hypertension’. 
Despite the strength of these associations uric acid 
seems inextricably linked to dyslipidemia and disor- 
dered glucose metabolism*. Elevated serum uric acid 
is present in 25% of untreated hypertensive subjects, 
in 50% of subjects taking diuretics and in >75% sub- 
jects with malignant hypertension*. In addition diet, 
genetics or other influences are also important modu- 
lators of serum uric acid levels®.- Baseline serum uric 
acid was significantly associated with an increased 
rate of the composite outcome in the life study of car- 
diovascular death, fatal or non fatal myocardial infarc- 
tion, and fatal or non fatal stroke (P<.0001) 7. Hyperu- 
ricemia is a strong predictor of stroke events in middle 
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aged patients with NIDD independently of other car- 
diovascular risk factor- ©. Gout is an acute, often re- 
current arthritis mediated by the crystallization of uric 
acid in the joints and typically associated with elevated 
levels of serum uric acid °. In one study 72% of men 
with gout reported hyperuricemia ’. On the other hand, 
there have been several studies that clearly indicated 
that increased serum urate might be an independent 
risk factor for hypertension associated morbidity and 
mortality *®. While a specific relationship continues to 
be debated, there is considerable interest in the po- 
tential importance of serum uric acid in patients with 
Thiazide diuretic treated hypertensive patients and 
how to best treat them. Losartan an angiotensin Il 
receptor antagonist, is an effective anti-hypertensive 
drug that also has a uricosuric effect due to its mo- 
lecular disposition (or physical property) °. Losartan 
recently shown to target the urate anion exchange 
URATI and inhibit urate uptake by this transporter, 
thus reducing urate reabsorption from the proximal 
tubule, which is the main site of urati in the human 
kidney”. 
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PATIENTS AND METHODS 


This randomized, open label, prospective, compara- 
tive study was conducted in the Department of Phar- 
macology and Therapeutics, Basic Medical Sciences 
Institute (BMSI), Jinnah Postgraduate Medical Centre, 
Karachi in collaboration with other wards/OPD. Sixty 
hypertensive hyperuricemic patients were enrolled in 
this study, selected from medical OPD of Jinnah Post- 
graduate Medical Centre Karachi. The 57 patients 
remained associated through out the study period, 
whereas 3 patients were dropped due to failure of the 
follow-up period, among those 2 in Thiazide group 
and 1 in Losartan + Thiazide group. The research and 
ethics committee of our institution approved the study 
protocol. All the patients in the study were selected 
accordingly to the following criteria. 

Inclusion Criteria: 

Thiazide induced hyperuricemic hypertensive patients 
(serum uric acid level between 7.0 and 12.0 mg/dL of 
either sex, their ages ranging from 45 to 65 years. 
Exclusion Criteria: 

Secondary hypertension, history of gout and renal 
lithiasis with in the last two years, history of malignant 
hypertension, history of cerebrovascular accidents 
with in last two years, cardiac arrhythmia, clinically 
significant renal and hepatic impairment, pregnant and 
lactating women, history of neurological and mental 
disorder, patients using any drug that could affect 
serum uric acid level. 

Materials And Parameter: 

AT1 receptor blocker Losartan 50 mg 

Thiazide diuretic 50 mg (Hydrochlorothiazid) 

Kit for uric acid (linear chemicals) 

Disposable syringes 

Blood samples from all patients at screening and fol- 
low up were analyzed for serum urate by the enzy- 
matic colorimetric method. Laboratory tests were per- 
formed at screening and then fortnightly follow-up 
visits. 

Study Design: 

The selected patients were divided into three groups. 
Group or Drug-1 (DR 1) Thiazide 

Twenty hypertensive hyperuricemic patients with 
above mention inclusion criteria were allocated tab. 
Thizide 50 mg/day for 12 weeks 

Group or Drug-2 (DR-2) Losartan+ Thiazide 

Twenty hypertensive hyperuricemic patients with the 
same criteria were allocated Tab. Losartan 50 mg + 
Thizide 50 mg once daily for 12 weeks 
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Group or Drug-3 (DR 3) Losartan 

Twenty hypertensive hyperuricemic patients with 
same criteria were provided Tab Losartan 50 mg/day 
for 12 weeks. 

Statistical Analysis: 

All the values were taken as mean and + SD. The pri- 
mary efficacy measurement was the mean change in 
serum uric acid throughout the study period from the 
baseline to end point. To compare means and stan- 
dard deviations of quantitative variables between 
three groups, Student t-test was used. 


RESULTS 


In this study, a total number of 60 patients were ran- 
domized, both sexes were enrolled. They were divided 
in three groups of 20 patients each and designated as 
group DR-1 (Thiazide), group DR-2 (Thiazide + Losar- 
tan) and group DR-3 (Losartan). All the patients 
ranged in age between 45 and 65 years. Our final 
analysis applied to 57 patients who completed the 
study protocol, as 3 patients were unable to complete 
the study. When end-study results of three groups 
were compared they showed significant changes ef- 
fect in serum uric acid level as illustrated in Table I. 
When data of groups compared with each other, in 
group DR-3 Losartan 50 mg_ once daily and group 
DR-2 Thiazide 50 mg + Losartan 50 mg once daily 
produced significant (P < 0.001) decrease in serum 
uric acid level. In group DR-3 (Losartan ) mean serum 
uric acid level decreased from 8.21+0.17 mg/dL on 
day 0 to 6.99+0.13mg/dL on day 45 and to 6.19+0.11 
mg/dL on day 90. The reduction was statistically 
highly significant (P < 0.001) when compared between 
day O and day 45 between day 45 and day 90 and 
between O and day 90. The average percentage re- 
duction was -24.6%. In group DR-2 (Thiazide + Losar- 
tan) mean serum uric acid level decreased from 
8.70+0.25mg/dL at day 0 to 8.09+0.23 mg/dL on day 
45 and 7.59+0.22 mg/dL on day 90. The reduction 
was Statistically highly significant (P < 0.001) when 
compared between day 0 and day 45, between day 45 
and day 90, and day O and day 90. The average per- 
centage reduction was -12.75% from day 0 to day 90. 
In DR-1 group (Thiazide) mean serum uric acid level 
increased from 8.41+0.21 mg/dL on day O to 
8.75+0.22mg/dL on day 45 and to 9.01+0.20 mg/dL. 
This increase in serum uric acid level was statistically 
highly significant (p < O .001) when compared be- 
tween day 0 to day 45 and day 45 to day 90. The av- 
erage percentage increase in serum uric acid level 
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FIGURE I: 


PERCENTILE CHANGES IN SERUM URIC ACID 
LEVEL FROM DAY 0 TO DAY 90 OF TREATMENT 
WITH DR1, DR2 AND DR3 IN HYPERURICEMIC 
AND HYPERTENSIVE PATIENTS 


DR1(Thiazide) DR2 (Losartan + DR3 (Losartan) 


Thiazide) 


Day 0 to Day 90 


tan on serum uric acid with essential hypertension and 
elevated levels of serum uric acid. Losartan was first 
reported to decrease serum uric acid in a dose de- 
pendent manner with uricosuric properties and this 
study extends those findings in the Pakistani popula- 
tion. In the life study Losartan was shown to decrease 
the elevated levels of uric acid that hypertensive ex- 
perience Losartan attenuated the increase in serum 
uric acid by comparison to the atenolol treated group 
over the entire duration of study of 4.8 years 
(P<0.001). In life study, baseline serum uric acid was 
significantly associated with increased cardiovascular 
risk *. In a secondary analysis of the life study, it was 
shown that 29% of the reduction in the composite 
outcome measure (cardiovascular death, MI and 
stroke) in the Losartan group could be explained by 
the difference in serum uric acid over the course of the 
study (P=0.004)?. These results suggest that the 
unique uricosuric quality of Losartan may be an added 
benefit of this particular angiotensin receptor blocker. 
Previously, it was shown that Losartan induced a sig- 
nificant decrease in serum uric acid levels in patients 


TABLE |: 


CHANGE IN MEAN SERUM URIC ACID LEVEL FROM DAY 0-DAY 45, DAY 45-DAY 90 AND DAY 0-DAY 90 
OF TREATMENT WITH DR1, DR2 AND DR3 IN HYPERTENSIVE HYPERURICEMIC PATIENT 


At Day 0 At Day 45 


8.70 + 0.25 8.09 + 0.23 7.59 + 0.22 < 0.001 < 0.001 
(n = 20) (n = 20) (n = 19) 
8.21 + 0.17 6.99 + 0.13 6.19 + 0.11 < 0.001 < 0.001 
(n = 20) (n = 20) (n = 20) 
The concentration was measured in mg/dL figure in 
parentheses indicate number of patients. 


Key 

DR1 = Thiazide 

DR2 = Losartan + Thiaezid 
DR3 = Losartan 


Figures are in (mean + SD) 


DISCUSSION 


In current study, we conducted a comparative clinical 
trial to evaluate the effect of Losartan on serum uric 
acid in hypertensive patients with Thiazide induced 
hyperuricemia in Pakistani population, the primary 
objective of this study was to see the effect of Losar- 
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At Day 90 
DO-D45 D45-D90 


DR1 8.414021 | 8.754022 | 9.01+0.20 < 0.001 < 0.001 
(n= 20) (n = 18) (n =18) 


P Value 
DO —- D90 
< 0.001 


< 0.001 


< 0.001 


with hypertension, elevated levels of serum uric acid, 
and gout. They found that increasing the dose of 
Losartan from 50mg once daily to twice a day did not 
further reduce serum uric acid levels °. In a similar 
study of Asian men with gout and hypertriglyceridemia 
or hypertension, the addition of Losartan to allopurinol 
(p < 0.01) caused a significant decrease in serum uric 
acid **. In the present study Losartan treatment in- 
duced a significant decrease in serum uric acid levels 
in Pakistani patients with hypertension and high levels 
of uric acid, which is in agreement with the results re- 
ported by several others°**. The study of Takahashi 
et al, showing reduction of 11% in serum uric acid 
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level in combination therapy i.e. Losartan and allopuri- 
nol and 15% reduction in serum uric acid level, Losar- 
tan alone decreased serum uric acid by 13%. The re- 
sult of this study correlates with Takahashi in respect 
of monotherapy i.e. Losartan **. Our results are also in 
favor of Weber et al, who concluded that mean values 
of serum uric acid reduced by Losartan at baseline 
(0.44 mmol/| to 0.39 mmol/l) after 24 hours. Our study 
matches with the study of Weber **. Our observations 
of DR-2 group and DR-3 group regarding serum uric 
acid reduction supported by the study of Bardin show- 
ing that Losartan increased urinary uric acid excretion 
up to 30% and was observed 15% reduction in mean 
serum uric acid level by Losartan *°. Minghelli et al, 
evaluates the uricosuric effect of Losartan in hyperten- 
sive patients with hyperuricemia and concluded that 
plasma uric acid levels decreased significantly after 4 
weeks of treatment with Losartan (P < 0.05) a signifi- 
cant increase in uric acid excretion was observed 
only with Losartan support our result “. Our observa- 
tions of DR-2 group and DR-3 group regarding serum 
uric acid level are also supported by the study of Alice 
et al, that showed Losartan decreased serum uric acid 
in cyclosporin induced hyperuricemia in hypertensive 
patients and was observed reduction in mean serum 
uric acid level at baseline 7.8 mg/dL to 7.3 mg/dL at 
week 3 by Losartan **. Since serum urate is elevated 
in renal dysfunction or inappropriate diet and may be 
marker for cardiovascular disease and a Thiazide is 
often co-prescribed with Losartan, the uricosuric effect 
of Losartan may be useful to counter-act any rise in 
urate or increase in risk of gout. Losartan has no indi- 
cation for the treatment of elevated levels of serum 
uric acid, but is indicated for the treatment of hyper- 
tension. Several studies have indicated that increased 
serum might be an independent risk factor for hyper- 
tension-associated morbidity and mortality, so Losar- 
tan may be a good option in hypertensive patients 
with elevated levels of serum uric acid. 


CONCLUSION 


It may be worth pointing out that uricosuric effect of 
Losartan might be particularly useful in patients those 
on Thiazide diuretic (for hypertension and heart fail- 
ure). Losartan might be a useful therapeutic tool to 
control blood pressure and reduce serum uric acid 
levels in hypertensive patients. And we can prescribe 
Thiazide in combination with Losartan in patients hav- 
ing hyperuricemia, hypertension and gout. 
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